i

LRI G
i

&
o
g
xh
¥
A' L

LT

o




()
L
=
=)
=l
o
w
x
o
-3
7]

SMOKE PLUMES




A T 3, SO I S




Elevaton (ft)
B 5250

|

rad

ar




Relattive Humidity & Wind Speed:

most commonly used predictive meteorological variables for fire behavior
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WTM 6 m Wind Speed and 2 m Relative Humidity in Proximity to Wildfire Starts

2 m Relative Humidity (%)

e combinations of

humidity & wind near
fire starts have a slight
linear relationship

P=086" r=0.003

e statistical mean:

RH=12%
WS=27 mph



Relattive Humidity & Wind Speed:

WTM 6 m Wind Speed and 2 m Relative Humidity in Proximity to Wildfire Starts

* statistically quantify
the frequency of
- wildfire development
per specific RH &

WS environments

e critical combinations
of RH & WS do not
conform to a rigid
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* Red Flag criteria
accounts for 64% of
10 15 20 25 30 wildfire environments

2 m Relative Humidity (%)




Relattive Humidity & Wind Speed: Bpasi

differentiate starts by eventual fire size (Region III):

RH < 15%

Proximity Observations for Wildfire Starts 2 35,000 acres WS > 20 mph

* accounts for a
majority & most
extreme wildfire

starts

Bm WindSpeed [mph)

Distribution of Fire Sizes

2 m Relative HOWgidity (%)
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Temperature:

Departure from Normal Max T (°F)

* grassland wildfires
can occur in any A\
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* peak in occurrence
when temperatures
are above seasonal

averages
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Relative Humidity Recovery:

* RH recovery is proxy for
fine fuel moisture before
the diurnal burn period

grassy fuels respond
quickly to near-surface
weather...cure within a
few hours
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high RH recoveries limit
significant fire starts, but
do not preclude them

* low RH recoveries ensure
fuel moisture 1s too low to
resist fire

2 m Relative Humidity Recovery (%) vs. Fire Occurrence

10-199%  20-29%  30-39%  40-49% 50-59% 60-69% 70-79% 80-88% 90-100%

Pre-Fire 2 m Relative Humidity Recovery (%)



Climatological Trends:

* wind-driven grassland fires peak
winter-early spring

* starts peak around midday

* most fire starts occur very soon
after onset of critical weather
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Wildfire Start Times Relative to Initial Occurrence of 2 m Relative Humidity
and 6 m Wind Speed Red Flag Warning Criteria
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Texas wildhire outbreaks were quickly recognized to
be associated with the passage of intense upper air
storms and winds

* Impacted large spans of eastern
New Mexico, Texas, Oklahoma —
the Southern Great Plains

* the synoptic scale pattern was known
and highly-predictable, but specific
processes involved were not

* a composite methodology was used
to identify common/key atmospheric
teatures...their relative location and
magnitude

* composites analogous to early efforts
toward ingredient-based forecast
methodologies for severe storms
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Review: 9 April 2009 Wildfire Outbreak

Synoptic Composite-Like Pattern
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Review: 9 April 2009 Wildfire Outbreak

Synoptic Composite-Like Pattern
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Review: 9 April 2009 Wildfire Outbreak

Mesoscale Pattern & Fuels
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from proximity obs study

* apply fuel intelligence

* apply temperature analysis

* fire activity concentrated
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http://www.srh.noaa.gov/images/lub/science/wtc_fire_sheet/2009_update/composite.jpg

Future Work:

* very little is known about fire meteorology
in the Southern Great Plains grasslands

 complexity of atmosphere/biofuel
Interactions

* forecasters continuously ask for fuel intel

* improve NWS fire weather services via the
introduction of observations/science

Correspondence:
http://www.srh.noaa.gov/lub/?n=science-wtefirewx Todd.Lindley@noaa.gov

NWS Lubbock, Texas



